Glutamate-459 is important for Escherichia coli branching enzyme activity.
The branching enzyme belongs to the amylolytic family, a group of enzymes that cleave and/or transfer chains of glucan. The amylolytic enzymes are homologous and all contain four conserved regions, proposed to contain the active site. By primary structure analysis, a conserved position unique to branching enzymes has been identified. This residue, which is either Asp or Glu, depending on the species, is located immediately after the putative catalytic Glu-458 (Escherichia coli numbering). Branching enzymes differ from other amylolytic enzymes in having this acid pair, and we asked if this motif could be essential for branching enzyme action. We used site-directed mutagenesis of the Glu-459 residue in the E. coli branching enzyme in order to determine the significance of the conserved Asp/Glu in branching enzymes. A substitution of Glu-459 to Asp resulted in increased specific activity compared to wild-type, suggesting that the mutation had created a more efficient enzyme. Changing Glu-459 to Ala, Lys, or Gln lowered the specific activities and altered the preferred substrate from amylose to amylopectin.